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(57) Abstract: The invention comprises a multi-ribbed belt (100) wherein rib tip (32) has a concave arcuate surface (36) disposed 
between substantially flat surfaces (41,42), which are in turn disposed between rib side surfaces (34,35). The substantially flat sur- 
faces are adjacent to curved surfaces (39,40), which connect to rib side surfaces (34,35). The inventive rib profile and rib compound 
construction significantly reduce rib tip cracking, which significantly reduces belt flex fatigue under high applied frictional torque. 
Further, the inventive rib profile and rib compound construction significantly reduces high localized tensile stress/strain at the rib tip 
and highly localized shear stress at the rib flank, thereby significantly reducing rib tip cracking and rib tear off. The inventive belt 
also comprises a significantly reduced contact normal force, thereby increasing an operating life of the belt. 
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What is needed is a multi-ribbed belt having improved 
belt flex fatigue. What is needed is a multi-ribbed belt 
having improved flex fatigue under a high frictional 
torque. What is needed is a multi-ribbed belt having a rib 
5 tip profile to minimize rib tip cracking. What is needed 
is a multi-ribbed belt having a rib tip profile to minimize 
rib/pulley interface contact deformation. What is needed 
is a multi-ribbed belt having a rib tip comprising a 
concave surface disposed on a flat surface between rib side 
10 surfaces. What is needed is a multi-ribbed belt having a 
reduced contact normal force. The present invention meets 
these needs. 

Summary of the Invention 
15 The primary aspect of the invention is to provide a 

multi-ribbed belt having improved belt flex fatigue. 

Another aspect of the invention is to provide a multi- 
ribbed belt having improved flex fatigue under a high 
frictional torque . 
20 Another aspect of the invention is to provide a multi- 

ribbed belt having a rib tip profile to minimize rib tip 
cracking . 

Another aspect of the invention is to provide a multi- 
ribbed belt having a rib tip profile to minimize rib/pulley 
25 interface contact deformation. 

Another aspect of the invention is to provide a multi- 
ribbed belt having a rib tip comprising a concave surface 
disposed on a flat surface between rib side surfaces. 

Another aspect of the invention is to provide a multi- 
30 ribbed belt having a reduced contact normal force. 
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Pig. 4 is a cross-section of the inventive belt 
showing a contact normal force. 

Detailed Description of the Preferred Embodiment 
5 Fig. 1 is a plan end view of the inventive belt. The 

disclosed rib tip profile and rib construction minimizes 
rib tip cracking and rib/pulley interface contact 
deformation, and thus enhances belt flex fatigue strength 
in high torque applications. The inventive belt engages 

10 two or more grooved pulleys. A torque is transmitted from 
a driver pulley to a driven pulley by a frictional contact 
between a belt ribbed surface and a pulley grooved surface. 

The inventive belt 100 comprises overcord layer 10, 
tensile cords 20, undercord 30, and ribs 31. 

15 Nylon short fiber reinforced fabric is used for the 

overcord layer 10. Other fabrics which may be used for 
overcord layer 10 include nylon and polyester woven fabric. 
An overcord thickness is in the range of approximately 
0.40mm to 0.55mm. 

20 Tensile cords 20 may comprise a high modulus cord, 

such as aramid cords having a cord diameter of 
approximately 0.65mm to 0.80mm and cord spacing of 
approximately 22-26 epi . Cords 20 are embedded in an 
adhesion gum 11 having a Young's modulus in the range of 

25 approximately 40 to 60Mpa. Cords 20 may also comprise 
polyester cord having a cord diameter in the range of 
approximately 0.85 to 0.94mm and cord spacing in the range 
of approximately 20 to 22 epi. Cords 20 are embedded in an 
adhesion gum 11 with Young's modulus in the range of 

30 approximately 25 to 40Mpa. Other tensile cord materials 
also include aramid, polyester, nylon 4.6 or nylon 6.6 and 
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Curved surfaces 39 and 40 each describe a radius R2 . 
Surfaces 39, 40 join substantially flat surfaces 41, 42 to 
rib flanks 34, 35 respectively. R2 is in the range of 
approximately 0.20mm to 0.75mm. 
5 Curved surface 37 having radius R3 joins adjacent rib 

flanks 34, 35. Surface 37 has a radius in the range of 
approximately 0.15mm to 0.45mm. 

The inventive rib profile and rib compound 
construction significantly reduce rib tip cracking, which 
10 significantly reduces belt flex fatigue under high applied 
frictional torque. The compound comprises: 
Composition Weight Parts 

Pol yme r ( Rubbe r ) 100 
Carbon black 5-30 
15 Short Fiber (l~6mm) 3-8 

Silica 30-60 
Oil 10 
AOX 1 
•CoAgent 15 
20 Cure 6 

Further, the inventive rib profile and rib compound 
construction significantly reduces high localized tensile 
stress/strain at the rib tip and highly localized shear 
stress at the rib flank, thereby significantly reducing rib 
25 tip cracking and rib tear off. The smooth curved surfaces 
39, 40 minimize concentrated contact deformation due to rib 
wedging into a pulley groove. 

Fig. 2 is a graph showing a reduced rib tip tensile 
stress/strain for the inventive rib. In the inventive rib 
30 construction, the rib tip surface 36 contributes to 
minimize a rib tip high tensile stress/strain during back 
bending on a flat pulley. The smooth curved surfaces 39, 
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Claims 

I claim: 

1. A belt comprising: 

an elastomeric body having a tensile member 
embedded therein and a pulley engaging surface; 
the pulley engaging surface having a rib extending 
in a longitudinal direction; 

the rib having a tip describing a concave surface 
disposed between substantially flat surfaces. 

2. The belt as in claim 1 wherein the concave surface 
further comprises an arcuate surface. 


3. The belt as in claim 2 further comprising; 

15 a first curved surface and a second curved surface 

on either side of the substantially flat surfaces, 
each joining the concave surface to a rib flank. 

4. The belt as in claim 3 further comprising: 

20 a third curved surface joining adjacent rib flanks; 

and 

an angle between adjacent rib flanks in the range 
of approximately 34° to 46°. 

25 5. The belt as in claim 3, wherein the first curved 

surface and the second curved surface each have 
substantially equal radii. 

6. The belt as in claim 3 further comprising an 
30 overcord disposed opposite a rib relative to the 

tensile member. 
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